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078986/0205 



DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



INTERNATIONAL APPLICATION NO. 
PCT/GBOO/00281 



U S APPLICATh 



INTERNATIONAL FILING DATE 
01 February 2000 



PRIORITY DATE CLAIMED 
5 February 1999 



TITLE OF INVENTION 

REGULATION OF ANAESTHESIA 



APPLICANT(S) FOR DO/EO/US 

Chistopher John Douglas Pomfrett ^ 

Applicant herewith submits to the United States Designated/Elected Office {DO/EO/USI the following items and other 
information: 

1 . ^ This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 

3. This express request to begin national examination procedures (35 U.S.C. 371 (f)) at any time rather than delay 
examination until the expiration of the applicable time limit set in 35 U.S.C. 371 (b) and PCT Articles 22 and 
39(1). 

13 A proper Demand for International Preliminary Examination was made by the ^9'^ month from the earliest 

claimed priority date. 

5- ^ A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

* □ is transmitted herewith (required only if not transmitted by the International Bureau). 

^ has been transmitted by the International Bureau, 
i □ is not required, as the application was filed in the United States Receiving Office (RO/US) 

6. □ A translation of the International Application into English (35 U.S.C. 371(c)(2)). 

7. □ Amendments to the claims of the International Application under PCT Article 1 9 (35 U.S.C. 371 (c)(3)) 

□ are transmitted herewith (required only if not transmitted by the International Bureau). 
I I have been transmitted by the International Bureau. 

f □ have not been made; however, the time limit for making such amendments has NOT expired. 

□ have been made and filed in the United States Receiving Office. ^- 

Q A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

3- □ An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

10. □ A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 (35 

U.S.C. 371(c)(5)). 



Items 1 1 . to 16. below concern other document(s) or information included: 

1 1 . □ An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98. 

12. □ An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is 
included. 

13. 13 A FIRST preliminary amendment. 
□ A SECOND or SUBSEQUENT preliminary amendment. 

14. □ A substitute specification. 

15. □ A change of power of attorney and/or address letter. 

16. □ Other items or information: Copy of International Search Report (2 pages) 



498620 FORM PTO- 
1390 (Modified) 



U.S. APPLICATION NO |lf known, see 37 C F R_1 ! 

Unknown 




INTERNATIONAL APPLICATION NO 

PCT/GBOO/00281 
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fees are submitted 



CALCULATIONS 



PTO USE ONLY 



Basic National Fee (37 CFR 1 .492(a)(1 )-(5|: 

Search Report has been prepared by the EPO or JPO $0.00 



International preliminary examination fee paid to USPTO 

{37 CFR 1.482) $710.00 



No international preliminary examination fee paid to USPTO (37 CFR 1 .482) 
but international search fee paid to USPTO (37 CFR 1.445(a)(2) $0.00 



Neither international preliminary examination fee (37 CFR 1.482) nor 
International search fee (37 CFR 1.445(a)(2)) paid to USPTO $0.00 



International preliminary examination fee paid to USPTO (37 CFR 1.482) 

and all claims satisfied provisions of PCT Article 33(2)-(4} $0.00 



ENTER APPROPRIATE BASIC FEE AMOUNT - 



$710.00 



Surcharge of $130.00 for furnishing the oath or declaration later than 20 
Months from the earliest claimed priority date (37 CFR 1.492(e)) 



Claims 



Number Filed 



Included in 
Basic Fee 



Extra 
Claims 



Rate 



Total Claims 



21 



$18.00 



$18.00 



ndependent 
Claims 



$78.00 



Multiple dependent claim{s) (if applicable) 



$0.00 



TOTAL OF ABOVE CALCULATIONS = 



Reduction by /a for filing by small entity, if applicable. Verified Small Entity statement 
must also be filed. (Note 37 CFR 1 .9, 1 .27, 1 .28). 
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Processing fee of $130.00 for furnishing English translation later the 20 
months from the earliest claimed priority date (37 CFR 1.492(f). 



TOTAL NATIONAL FEE - 



$0.00 



Fee for recording the enclosed assignment (37 CFR 1 .21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per 
property + 
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728.00 



1^ A check in the amount of $728.00 to cover the above fees is enclosed. 

b- D Please charge my Deposit Account No. 50-0872 in the amount of $ to the above fees. A duplicate copy of this 
sheet is enclosed. 

^ The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 
overpayment to Deposit Account No. 50-0872 . A duplicate copy of this sheet is enclosed. 

NOTE; Where an appropriate time limit under 37 CFR 1 .494 or 1 .495 has not been met, a petition to revive (37 CFR 
1 .1 37(a) or (b)) must be filed and granted to restore the application to pending status. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Pomfrett Christopher John Examiner: Unassigned 

Douglas, ET AL. 

Unassigned Group Art Unit: Unassigned 

Concurrently herewith Docket: 078986/0205 

REGULATION OF ANAESTHESIA 



Applicant: 

Serial No.: 

Filed: 

Title: 



CERTIFICATE UNDER 37 CFR 1.8- The undersigned hereby certifies that this Transmittal Letter and the paper, as 
described herein, are being deposited in the United States Postal Service, as first class mail, with sufficient 
postage, m an envelope addressed to Commissioner for Patents, Washmgton, D.C. 20231 on August 1„ 2001. 

By: (U/'/)/^ 



Richard . 




;giero 



Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

We are transmitting herewith the attached: 

13 Transmittal letter re: filing under 35 U.S.C. 371 

IXI International Application published under PCT 18 pages of text 

IXI Preliminary Amendment 

1X1 Marked Up Version of Preliminary Amendment 

13 Check in the amount of $ 728.00 

[XI Return postcard 



Please charge any fees associated with this transmittal to Deposit Account No 50-0872. A duplicate of 
this sheet is enclosed. 



Date: August \, 2001 



FOLEY & LARDNER 
2029 Century Park East 
35th Floor 

Los Angeles, CA 90067-3021 
1-310-277-2223 Office 
1-310-557-8475 Fax 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Atty, Docket No: 078986-0205 

In re patent application of 

POMFRETT, CHRISTOPHER JOHN DOUGLAS et al . 

Serial No. 09/890,721 

Filed: February 1, 2002 

For: REGULATION OF ANAESTHESIA 

STATEMENT TO SUPPORT FILING AND SUBMISSION IN 
ACCORDANCE WITH 37 C.F.R. §§ 1.821-1.825 



Assistant Commissioner for Patents 
Washington, D.C. 20231 
Box SEQUENCE 

Sir : 

In connection with a Sequence Listing submitted concurrently 
herewith, the undersigned hereby states that: 

1. the submission, filed herewith in accordance with 37 

C.F.R. § 1.821(g), does not include new matter; 

2 - the content of the attached paper copy and the 

attached computer readable copy of the Sequence Listing, submitted in 
accordance with 37 C.F.R. § 1.821(c) and (e) , respectively, are the same; 
and 

3 . all statements made herein of their own knowledge are 

true and that all statements made on information and belief are believed to 
be true; and further, that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of the United 



Serial 



No. 09/890,721 



States Code and that such willful false statements may jeopardize the 
validity of the application or any patent resulting therefrom. 



HARBOR CONSULTING 

Intellectual Property Services 

1500A Lafayette Road 

Suite 262 

Portsmouth, N.H. 

800-318-3021 



Respectfully submitted, 





2 





!001 



Express Mail Label No.EL752587064 US 



Docket No. 078986/0205 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of 

Pomfrett, Christopher John Douglas, ET AL. 

Serial No.: Unassigned 



Attorney Docket No. 078986/0205 



Examiner: Unassigned 



Filed: Concurrently herewith 

For: REGULATION OF ANAESTHESIA 

CERTIFICATE OF MAILING BY EXPRESS MAIL 

Commissioner for Patents 
Washington, D.C. 20231 

Commissioner: 

I hereby certify that the following paper(s) along with any attachments referred to or identified as being 
attached or enclosed are being deposited with the United States Postal Service as Express Mail (Express Mail 
Label No. EL752587064US) under 37 C.F.R. § LIO on the date of deposit shown below widi sufficient postage 
and in an envelope addressed to: Box Patent Application, Assistant Commissioner for Patents, Washington D.C. 



20231. 



3. 



2. 



1. 



Transmittal letter re: filing under 35 U.S.C. 371 

International Application published under PCT 17 Pages of text 

Check in the amount of $ 728.00 



4. 



5. 



Preliminary Amendment 

Marked Up Version of Preliminary Amendment 



6. 
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Date 



Foley & Lardner 

2029 Century Park East, 35'^ Floor 



Los Angeles, CA 90067-3021 
Telephone : 3 1 0-277-2223 
Facsimile: 310-557-8475 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Pomfrett, Christopher John Douglas, Examiner: Unassigned 
ET AL. 

Serial No.: Unassigned Group Art Unit: Unassigned 

Filed: Concurrently herewith Docket: 078986/0205 

Title: REGULATION OF ANAESTHESIA 



CERTIFICATE UNDER 37 CFR 1.8: 




I hereby certify that this correspondence is being deposited with the United States Postal Service as first class mail in an 


envelope addressed to: Commissioner for Patents, Washmgtor 


I, D.C. 20231 on August 1, 2001. 






Richard Ruggiero 





PRELIMINARY AMENDMENT 



Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Prior to the first Office Action, please amend the above-referenced application as 
follows and consider the following remarks: 



IN THE CLAIMS 

Please amend claims 5, 12 and 13, as shown in the accompanying sheets, the amended 
version of those claims is as follows: 
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-2- 

5. (Amended) The use according to claim 2, wherein the compound is Delta-Sleep 
Inducing Peptide or biologically active fragments and derives thereof. 



12. (Amended) The method according to claim 10, wherein higher than average 
endogenous levels of Delta-Sleep Inducing Peptide assayed from the sample indicate the 
subject will have lower than average anaesthetic requirements. 



13. (Amended) The method according to claim 10, wherein lower than average 
endogenous levels of Delta-Sleep Inducing Peptide assayed from the sample indicate the 
subject will have higher than average anaesthetic requirements. 

Please add new claims 14-21, as follows: 

14. (New) The use according to claim 3, wherein the compound is Delta-Sleep 
Inducing Peptide or biologically active fragments and derives thereof. 

15. (New) The use according to claim 14 wherein the compound is a nonapeptide 
with the amino acid sequence: 

Trp-Ala-Gly-Gly-Asp-Ala-Ser-Gly-Glu 

or biologically active fragments and derivatives thereof. 
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16. (New) The use according to claim 15 wherein at least one amino acid or 
derivative thereof is phosphorylated. 



17. (New) The use according to claim 4, wherein the compound is Delta-Sleep 
Inducing Peptide or biologically active fragments and derives thereof. 



18. (New) The use according to claim 17 wherein the compound is a nonapeptide 
with the amino acid sequence: 

Trp-Ala-Gly-Gly-Asp-Ala-Ser-Gly-Glu 

or biologically active fragments and derivatives thereof. 



19. (New) The use according to claim 18 wherein at least one amino acid or 
derivative thereof is phosphorylated. 



20. (New) The method according to claim 11, wherein higher than average 
endogenous levels of Delta-Sleep Inducing Peptide assayed from the sample indicate the 
subject will have lower than average anaesthetic requirements. 

21 . (New) The method according to claim 1 1 , wherein lower than average 
endogenous levels of Delta-Sleep Inducing Peptide assayed from the sample indicate the 
subject will have higher than average anaesthetic requirements. 
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REMARKS 

In the present Preliminary Amendment, claims 5, 12 and 13 are amended and new 
claims 14-21 are added. As a result, claims 1-21 are pending in the application and believed 
to be patentably distinct from the prior art made of record in the predecessor parent patent 
applications. Accordingly, allowance of the present application is requested. 



FOLEY & LARDNER 
2029 Century Park East 
Suite 3500 

Los Angeles, CA 90067-3021 
Tel: (310) 277-2223 
Fax: (310) 557-8475 



Dated: August 1, 2001 



Ted^:T^ittmaster / 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Pomfrett, Christopher John Douglas, Examiner: Unassigned 
ET AL. 

Serial No.: Unassigned Group Art Unit: Unassigned 

Filed: Concurrently herewith Docket: 078986/0205 

Title: REGULATION OF ANAESTHESIA 



CERTIFICATE UNDER 37 CFR 1.8: 

I hereby certify that this correspondence is being deposited with the United States Postal Service as first class mail in an 
envelope addressed to: Coinmissioner for Patents, Washington, D.C. 20231 on July , 2001. 



Richard Ruggien) 




MARKED UP VERSION OF PRELIMINARY AMENDMENT 

Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

The following shows the amendments made to the application identified above 
IN THE CLAIMS 

5 . (Amended) The use according to [any one of claims] claim 2 [- 4] , wherein the 
compound is Delta-Sleep Inducing Peptide or biologically active fragments and derives 
thereof. 
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12. (Amended) The method according to claim 10 [or 11], wherein higher than 
average endogenous levels of Delta-Sleep Inducing Peptide assayed from the sample indicate 
the subject will have lower than average anaesthetic requirements. 

13. (Amended) The method according to claim 10 [or 11], wherein lower than 
average endogenous levels of Delta-Sleep Inducing Peptide assayed from the sample indicate 
the subject will have higher than average anaesthetic requirements. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Christopher John Douglas Promfrett et al. 

Title: Regulation of Anaesthesia 

AppL No. 09/890,721 

Filing Date: February 1, 2002 

Examiner: John L. Anderson 

Art Unit: 1645 

AMENDMENT IN RESPONSE TO NOTICE UNDER 37 CFR §§1.821-825 

Commissioner for Patents 
Box PCX 

Washington, D.C. 20231 
Sir: 



in the United States Designated/Elected Office (DO/EO/US) with regard to compliance for 
appHcations containing sequence disclosures mailed May 2, 2002, please amend the 
application as follows. 

IN THE SPECIFICATION: 

Please amend the specification as shown: 

Please delete the paragraph on page 2, hnes 19 to 21, and replace it with the following 
paragraph: 

DSIP is a nonapeptide (which can exist in linear or cyclic form) with the amino acid 



In response to the Notification of Missing Requirements under 35 U.S.C. 371 



sequence: 



Trp-Ala-Gly-Gly-Asp-Ala-Ser-Gly-Glu (SEQ ID NO: 1) 



015.544316-1 





Serial No. 09/890,72 1 ^ 
IN THE CLAIMS 

Please amend the claim as follows: 

6. (Amended) The use according to claim 5 wherein the compound is a nonapeptide 
with the amino acid sequence: 

Trp-Ala-Gly-Gly-Asp-Ala-Ser-Gly-Glu (SEQ ID NO: 1) 
or biologically active fragments and derivatives thereof. 



Applicants believe that the present application is now in condition for allowance. 
Favorable reconsideration of the application as amended is respectfully requested. 

The Examiner is invited to contact the undersigned by telephone if it is felt that a 
telephone interview would advance the prosecutionof\he present application. 



Should additional fees be necessary in connection with the filing of this paper, or if a petition 
for extension of time is required for timely acceptance of same, the Commissioner is hereby 
authorized to charge Deposit Account No. 50-0872 for any such fees; and applicant(s) hereby 
petition for any needed extension of time. 



REMARKS 



July 1,2002 




/ ^' 

Ted R. Rittmaster 

Reg. No. 32,933 

FOLEY & LARDNER 

2029 Century Park East, 35^^ Floor 

Los Angeles, CA 90067-3021 

(310) 277-2223 Telephone 

(310) 557-8475 Facsimile 
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Serial No. 09/890,721 

MARKED UP VERSION OF AMENDMENT IN RESPONSE TO NOTICE UNDER 37 



Marked up version of the paragraph starting at page 2, line 19 to 21 is below: 

DSIP is a nonapeptide (which can exist in Unear or cychc form) with the amino acid 
sequence: 

Trp-Ala-Gly-Gly-Asp-Ala-Ser-Gly-Glu (SEQ ID NO: 1) 
Marked up version of claim 6 is below: 

6. (Amended) The use according to claim 5 wherein the compound is a nonapeptide 
with the amino acid sequence: 

Trp-Ala-Gly-Gly-Asp-Ala-Ser-Gly-Glu (SEQ ID NO: 1) 
or biologically active fragments and derivatives thereof. 
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REGULATION OF ANAESTHESIA 



The present invention relates to the regulation of anaesthesia and also a 
method of evaluating the anaesthetic needs of a subject. 

The metabolic activity of the brain changes in various clinical situations. For 
example the metabolic activity of the brain is increased during an epileptic fit and 
during rapid eye movement sleep. In contrast the metabolic activity of the brain is 
reduced during hibernation and during the administration of a general anaesthetic. 

Anaesthesia may be defined as a loss of feeling or insensibility to external 
stimuli. Anaesthesia may be local (the loss of sensation in a specific tissue) or general 
(when it is generally associated w^ith a lack of consciousness). Studies have shovm 
that a reduction in brain metabolism of some 47% is associated with a state of general 
anaesthesia. Administration of excessive doses of anaesthetic compounds leads to a 
reduction in metabolic activity in excess of this level and a depth of anaesthesia that is 
excessive and associated with an increased risk of side-effects. It is therefore 
particularly important for a clinician to be able to reliably and sensitively regulate 
brain activity to allow the induction of controlled anaesthesia. 

A state of anaesthesia is physiologically different to sleep. For instance, a 
subject who is asleep may be easily roused and therefore remains sensitive to external 
stimuli whereas a subject imder a general anaesthetic may not be roused to 
consciousness by external stimuli. Furthermore sleep is not necessarily associated 
VAth reduced brain activity (e.g. during Rapid Eye Movement sleep, brain activity is 
normally high) whereas general anaesthetic is associated with reduced activity. Given 
the differences between anaesthesia and sleep it is not surprising that anaesthetic 
compounds do not necessarily act as hypnotics and vice versa. 



Small, volatile molecules which induce anaesthesia (e.g. alcohols, halothane, 
ether etc) have been known for many years and are, or have been, commonly used to 
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induce and maintain anaesthesia prior to, and during, elective surgery etc. However 
many conventional anaesthetics have various disadvantages. These include: 

(1) narrow concentration range over which the agent is effective (too little 
and the subject regains sensitivity to extemal stimuli whereas too much 



(3) common side effects such as respiratory depression, cardiovascular 
instability and vomiting; and 

(4) uncommon but life threatening side-effects such as malignant 
hyperpyrexia. 

Therefore there is a need to provide compounds which may be used as, or with 
anaesthetics, which obviate or mitigate disadvantages associated with the prior art. 

According to a first aspect of the present invention, there is provided the use 
of a compound which modulates Delta-Sleep Inducing Peptide activity for the 
manufacture of a medicament for regulating anaesthesia. 

DSIP is a nonapeptide (which can exist in linear or cyclic form) with the 
amino acid sequence: 

Trp-Ala-Gly-Gly-Asp-Ala-Ser-Gly-Glu 

DSIP was discovered in the 1970's and has been proposed for sleep induction 
(for which it has had only limited success) and for treating drug addicts during dmg 
withdrawal. However it has not previously been associated with anaesthesia and we 
have found that compounds which modulate DSIP activity are able to regulate 
anaesthesia. 

DSIP may cause a reduction in brain metaboHsm which may be associated 
with a changed level of consciousness. However, the inventors have established that 
the reduction in brain metabolism seen with anaesthesia leads to a change in 
consciousness which is not typical of normal sleep. In fact, following DSIP treatment 



(2) 



results in coma or death); 

slow recovery following anaesthesia; 
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there is a decrease in the amount of Rapid Eye Movement sleep and an increase in 
delta wave activity. The inventors have correlated these changes with the 
anaesthetised state and have therefore established that compounds which modulate 
DSIP activity may be used according to the first aspect of the invention. The inventors 
further believe that DSIP may be important in the induction of hibernation and the 
reduction of brain metaboHc activity during hibernation and similar states. 

The inventors believe that DSIP is an endogenous "anaesthetic-like" substance 
which modulates neurotransmission and brain activity. This belief is founded upon 
observations made whilst conducting studies using PET to assess metabolic activity 
changes that occur in various areas of the brain during anaesthesia with conventional 
anaesthetic agents. The invention arose from the realisation that the areas of the brain 
in which there were changes in metabolic activity in response to a conventional 
anaesthetic agent were the same areas where DSIP has been shown to be located using 
immunohistology techniques. 

Although we do not wish to be bound by any hypothesis, we believe that 
compounds which modulate DSIP activity are effective because they regulate binding 
of ligands with a neuromodulatory binding site on neuroreceptors which have been 
linked to the regulation of anaesthesia (e.g. the site described by Mihic et al (1997) 
Nature 389 p385-389 on GABAa receptors and glycine receptors). We believe 
binding of DSIP to these receptors modulates signalling from these receptors and 
thereby regulates the level of brain metabolism and the level of anaesthesia. 

Our hypothesis that DSIP acts as an anaesthetic was confirmed by experiments 
which established that administration of DSIP induces anaesthesia and also prolongs 
anaesthesia induced by other anaesthetic agents. For instance, anaesthesia following a 
7mg/kg iv bolus of propofol was approximately 28% longer in animals pretreated 
with DSIP (Img/kg IP, 15 mins prior to the propofol bolus) compared to animals 
treated with propofol alone. Further experimental data illustrating the efficacy of 
DSIP, and related compounds, is presented in the Example below. 
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According to a first embodiment of the first aspect of the invention, we have 
found that compounds which increase DSIP activity may be administered alone, or 
preferably in combination v^ith certain other anaesthetic agents, to induce or maintain 
anaesthesia. When used as part of a regime to induce anaesthesia, compounds which 
increase DSIP activity may be administered at the time of induction or at an earlier 
time as part of a regimen of pre-medication. 

Several classes of compound which are capable of increasing DSIP activity 
may be used according to the invention. Such compounds include agonists or partial 
agonists of DSIP neuromodulatory binding sites, agents which enhance the release of 
endogenous agonists of DSIP neuromodulatory binding sites, agents which enhance 
the synthesis of endogenous agonists of DSIP neuromodulatory binding sites, agents 
which attenuate the breakdown (or removal/sequestration) of endogenous DSIP 
agonists, agents which increase DSIP expression or activity and agents which enhance 
the mechanisms involved in signal transduction between the ligand bound DSIP 
binding site and effector systems. 

Preferred compounds which increase DSIP activity are DSIP agonists and 
include DSIP per se and derivatives and/or pharamaceutically acceptable salts thereof 

Preferred DSIP agonists which may be used according to the first embodiment 
of the first aspect of the invention include the phosphorylated nonapeptides disclosed 
in British Patent No. 2 000 511. (which are incorporated herein by reference). 

Biologically active fragments of DSIP, biologically active DSIP derivatives 
and larger peptides comprising the nonapeptide (or biologically active fragments and 
derivatives thereof) are also preferred compounds for use according to the first 
embodiment of the first aspect of the invention. For example a preferred derivative of 
DSIP is Cyclo(-GLY-DSIP) which is described by Nekrasov et al (Biochem. Mol. 
Biol. Int. 1996:38 p739-745). This derivative is more lipophilic than DSIP and crosses 
the blood brain barrier more readily. Cyclo (-GLY-DSIP) is particularly useful for 
rapid induction of anaesthesia. 
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It will be appreciated that non-peptide compounds which mimic peptide DSIP 
agonist activity (which may be isolated from nature or rationally designed) may also 
be used. 

Compounds which modulate DSIP activity may be used in a method of 
inducing anaesthesia comprising administering to a patient to be anaesthetised an 
effective amount of a compound which promotes DSIP activity to induce at least part 
of the desired level of anaesthesia. 

We believe that DSIP (and functional analogues thereof) induce or maintain 
anaesthesia according to the first embodiment of the first aspect of the invention for 
the following reasons: 

(1) It is a neuromodulator, not necessarily a neurotransmitter, which we 
believe influences a transmembrane binding site on the GABAa, glycine and possibly 
other receptors in a manner consistent with a modulator working via the same site as 
the ethanol site and/or the enflurane anaesthetic site. 

(2) It is an anticonvulsant. 

(3) It has analgesic properties. We believe DSIP acts as an analgesic because 
it promotes the release of met-enkephalin. 

(4) Studies to investigate a possible action of DSIP in sleep promotion have 
shown that it does not induce normal sleep stages but promotes delta wave activity on 
the electroencephalograph as do many anaesthetics. During anaesthesia the 
electroencephalograph shows a complex pattern which may include a delta wave 
component but this pattern is distinct from that seen during natural sleep stages. 

(5) It may regulate excitation and inhibition within the brain. It may modulate 
thermoregulation, as do general anaesthetics. 

The analgesic properties of the compounds (3 above) represents a particular 
advantage of compounds used according to the first embodiment of the first aspect of 
the invention. Under certain circumstances the analgesic activity of a compound may 
outlast the anaesthetic action. This is of particular benefit as it will promote pain relief 
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during a recovery period following surgery etc. Furthermore it will be appreciated that 
the analegesia promoted by the compounds is not associated with respiratory 
depression (a common side-effect of many known analgesics e.g. morphine). 

The inventors have found that compounds which increase DSIP activity are 
particularly useful for treating patients who require long term ventilation in the 
intensive care setting. A problem associated with such patients relates to the long 
term maintenance of an adequate state of anaesthesia such that the patient is 
maintained pain free and can be ventilated. Extensive clinical experience has shown 
that increasing doses of anaesthetic agents are required. In general, gaseous agents 
are not used because of a number of major drawbacks including pollution of the local 
environment. Continuous intravenous anaesthesia using propofol is often used. 
However, accumulation of elements of the propofol formulation results in undesirable 
effects. Another major problem is that tolerance to the anaesthetic effects of propofol 
develops, in some cases rapidly, such that ever larger doses are required to maintain 
the patient. Finally, when the time comes to wean patients off the anaesthetic in order 
to wean the patient off the ventilator, the respiratory depression caused by 
conventional general anaesthetics is a major problem. The use of compounds that 
increase DSIP activity in this clinical setting has particular advantages because 
increased DSIP activity does not cause respiratory depression. Furthermore tolerance 
has not been observed to the effects of the naturally occurring hormone. In addition, 
DSIP has activities that will confer additional benefits over many conventional 
anaesthetics as follows: 

1) DSIP has been shown to have analgesic activity of its own, possibly through the 
release of met enkephalin; (pain is frequently a prominent problem in the long 
term ventilated patient); and 

2) DSIP has been shown to have a beneficial effect on the adaptive responses to 
stress (the intensive care setting is extremely stressful). 

We have found that compounds which increase DSIP activity are also 
particularly useful as adjuncts to other anaesthetics. When given in conjunction with 
other anaesthetics, compounds that increase DSIP activity prolong the duration of 
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anaesthesia. Equally, when a compound according to the first embodiment of the first 
aspect of invention is used as an adjunct, a satisfactory depth of anaesthesia may be 
achieved at a reduced level of the other anaesthetic (compared to use of other 
anaesthetics alone). This has the advantage of reducing the risk of side effects and/or 
the discomfort associated vv^ith recovery from the use of higher amounts of anaesthetic 
compounds. For instance, known anaesthetics can be associated with respiratory 
depression whereby patients stop spontaneous breathing. DSIP is not associated with 
respiratory depression. Therefore, administration of DSIP with a reduced level of 
known anaesthetic results in an acceptable level of anaesthesia without respiratory 
depression. 

The use of DSIP and other compounds according to the first embodiment of 
the first aspect of the invention has the advantage that there is less risk of 
cardiovascular instability. Other advantages of using the compounds include: 

(i) the kinetics of DSIP in vivo is non-saturable (metabolism is by plasma 
and other non-specific esterases); 

(ii) peptide compounds such as DSIP are not toxic and need not be used as 
a gas. Therefore there is less environmental pollution during manufacture, use and 
disposal; and 

(iii) compounds which promote DSIP activity also allow for instantaneous 
reversal, or at least quicker reversal, of general anaesthesia thereby further improving 
or eliminating anaesthetic recovery times and improving anaesthetic safety (e.g. the 
use of DSIP as an anaesthetic cofactor in combination with propofol helps smooth out 
propofol induced anaesthesia and allows fewer intraoperative side effects) 

DSIP is degraded by a number of non-specific peptidases including 
Angiotensin Converting Enzyme (ACE). Therefore it is preferred for some 
applications that compounds according to the first embodiment of the first aspect of 
the invention are formulated with (or co-administered with) ACE inhibitors in order 
that DSIP activity may be potentiated. This is preferred when DSIP needs to be used 
for relatively long periods of time (e.g. anaesthesia and analgesia during intensive 
care). 
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According to a second embodiment of the first aspect of the invention 
compounds may be used which decrease DSIP activity. 

Compounds according to the second embodiment of the first aspect of the 
invention may be used for increasing brain activity for inducing recovery from 
anaesthesia. 

Several classes of compound which are capable of decreasing DSIP activity 
may be used according to the second embodiment of the first aspect of the invention. 
Such compounds include antagonists or partial agonists of DSIP neuromodulatory 
binding sites, agents which inhibit the release of endogenous agonists of DSIP 
neuromodulatory binding sites, agents which inhibit the synthesis of endogenous 
agonists of DSIP neuromodulatory binding sites, agents which promote the 
breakdown (or removal/sequestration) of endogenous DSIP agonists, agents which 
decrease DSIP expression or activity and agents which inhibit the mechanisms 
involved in signal transduction between the ligand bound DSIP binding site and 
effector systems. 

Preferred compounds which decrease DSIP activity are DSIP anatagonists and 
include melatonin, daiargin and neokyotorphin. 

A preferred use of compounds which decrease DSIP activity is to promote 
recovery from anaesthesia. Thus, immediately before an operation, compoxmds 
according to the first embodiment of the first aspect of the invention may be used 
(alone or in conjunction with another anaesthetic) to anaesthetise a subject and then, 
once the procedure has been completed, compounds according to the second 
embodiment of the first aspect of the invention may be used to expedite recovery from 
anaesthesia- 
Brain activity may be regulated with compounds which modulate DSIP 
activity according to either embodiment of the first aspect of the invention as a 
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monotherapy or in combination with other agents. For instance, anaesthesia may be 
induced with compounds according to the first embodiment of the first aspect of the 
invention alone (a monotherapy) or in combination with other known anaesthetic 
agents (e.g. combination therapy with a DSIP agonist as an anaesthetic cofactor for 
propofol or with a gaseous agent to reduce MAC. MAC being the Minimum Alveolar 
Concentration of anaesthesia necessary to achieve loss of movement to a noxious 
stimulus in 50% of subjects). 

When the compounds are used in combination with other agents, a lower dose 
of that agent may be required. This will reduce the incidence and severity of side- 
effects known to be caused by such agents. The dose requirements are typically 
reduced by 20 - 50% depending upon the specific combination used. 

The compounds used according to the first aspect of the invention may take a 
number of different forms depending, in particular on the manner in which the 
composition is to be used. Thus, for example, the composition may be in the form of 
a powder, tablet, capsule, liquid, ointment, cream, gel, hydrogel, aerosol, spray, 
micelle, liposome or any other suitable form that may be administered to a person or 
animal. It will be appreciated that the vehicle of the composition of the invention 
should be one which is well tolerated by the subject to whom it is given and enables 
delivery of the compounds to the target tissue. 

Preferred formulations include sterile, isotonic solutions for injection and 
micronised powders with excipients for oral inhalation. 

The compounds may be used in a number of ways. For instance, systemic 
administration may be required in which case the compound may be contained within 
a composition which may for example be administered by injection into the blood 
stream. Injections may be intravenous (bolus or infusion) or subcutaneous (bolus or 
infusion). The compounds may also so be administered by inhalation. Altematively 
the compound may be ingested orally in the form of a tablet, capsule or liquid. 
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Compounds modulating DSIP activity may be administered centrally by 
means of intracerebral, intracerebro ventricular, or intrathecal delivery. 

It will be appreciated that the amount of a compound required is determined 
by biological activity and bioavailability which in tum depends on the mode of 
administration, the physicochemical properties of the compound employed and 
whether the compound is being used as a monotherapy or in a combined therapy. The 
frequency and/or rate of administration will also be influenced by the above 
mentioned factors and particularly the half-life of the compound within the subject 
being treated. It will be appreciated that an anaesthetist will need to monitor the depth 
of anaesthesia of a subject during anaesthesia and adjust the required dose of the 
compound as required. 

Known procedures, such as those conventionally employed by the 
pharmaceutical industry (e.g. in vivo experimentation, clinical trials etc), may be used 
to establish specific formulations of compositions and precise therapeutic regimes. 

Generally, a dose of between 0.01 M-g/kg of body weight and 1.0 g/kg of body 
weight of a compound which modulates DSIP activity may be used for the regulation 
of brain activity depending upon which specific compound is used and the reason for 
regulating activity. For instance, a suitable dose of a DSIP agonist will be in the range 
of between 1.0 ^ig/kg and 1.0 mg/kg (preferably 20 - 400^g/kg). Purely by way of 
example a suitable dose of DSIP for use in combination with propofol (e.g. 7mg/kg 
I.V. bolus) for inducing anaesthesia is between O.Olmg and 100 mg/kg and preferably 
between 0.02 mg/kg and 10 mg/kg. 

Administration may be required frequently or continuously depending upon 
the requirements of an anaesthetist. By way of example between lp.g/kg/hr and 
Ig/kg/hr, and preferably between 10}ag/kg/hr and lOOmg/kg/hr of DSIP may be 
required to maintain anaesthesia. 
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According to a second aspect of the present invention, there is provided a 
method of regulating anaesthesia comprising administering to a subject in need of 
treatment a compound which modulates Delta-Sleep Inducing Peptide activity. 

The abovementioned compounds which modulate DSIP activity according to 
the first aspect of the invention may be used according to the method of the second 
aspect of the invention. 

According to a third aspect of the present invention there is provided a method 
of evaluating the anaesthetic needs of a subject to be anaesthetised comprising 
assaying a sample taken from the subject for the presence of Delta-Sleep Inducing 
Peptide. 

By "anaesthetic needs" we mean an assessment of the dose of an anaesthetic 
required to induce or maintain a desired level of anaesthesia. 

We have found that anaesthetic dose requirements are directly related to 
endogenous levels of DSIP. Thus a pre-operative assay of DSIP levels in a subject 
(e.g. a simple urine or blood test screening for DSIP) provides an anaesthetic dosage 
guide for predicting anaesthetic requirements. Higher than average endogenous levels 
of Delta-Sleep Inducing Peptide assayed from the sample indicate the subject will 
have lower than average anaesthetic requirements. Lower than average endogenous 
levels of Delta-Sleep Inducing Peptide assayed from the sample indicate the subject 
v^ill have higher than average anaesthetic requirements. 

It will be appreciated that the normal range for endogenous DSIP will depend 
upon the assay employed and the population studied. Purely by way of example DSIP 
levels may be assessed using the assay described by Seifritz et ah (Peptides 1995; 16 
(8); pi 475 - 1481). Using this assay the range of DSIP in blood is approximately 0.1 
— 11 ng/ml. Therefore subjects with DSIP levels greater than about 5.0 ng/ml are 
likely to need less anaesthetic than normal whereas subjects with DSIP levels less 
than about 5.0 ng/ml are likely to require more anaesthetic than normal. 
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A suitable assay for measuring DSIP levels in a sample is a quantitative 
immunoassay utilising antibodies raised against DSIP. For instance, the enzyme 
immunoassay described by Kato et al (Neuroendocrinology 1984;39:p39-44) may be 
adapted for use as a pre-operative test to evaluate anaesthetic requirements. An 
alternative assay which may be used according to the third aspect of the invention is a 
radioimmunoassay (e.g. as described by Seifritz et al Supra). It is preferred that the 
assay mediates a colourmetric change which may be interpreted by eye or 
spectrophotometrically. 

The sample is most suitably a blood or urine sample. 

Such a method may be used pre-operatively to evaluate the anaesthetic needs 
of elective surgical patients. 

According to one embodiment of the third aspect of the invention, an 
anaesthetist, nurse or theatre technician may test a blood or urine sample from a subject a 
short while (approximately 30 minutes or less) before anaesthesia to evaluate the 
anaesthetic needs of the subject. This test may be by means of inserting into the sample 
a dip-stick which undergoes a colour change (depending upon the DSIP levels in the 
sample). An anaesthetist can then interpret the measured levels and adapt the anaesthetic 
regime accordingly. 

The invention will be further illustrated by the following non-limiting Example. 
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EXAMPLE 

Experiments were performed in rodents to evaluate the effect of DSIP on 
anaesthesia induced by propofol. 

Methods 

Nine female Sprague-Dawley rats weighing 230 to 287g had free access to water 
and rat Purina chow. All animals were maintained, cared for, and handled in accordance 
with lACUC animal utilization policy. Animals were divided into two groups to test the 
interactions between DSIP and the intravenous anaesthetic agent propofol (n=5) or the 
inhalational anaesthetic agent isoflurane (n=4). For the propofol test, rats were randomly 
selected to receive either Delta-sleep inducing peptide (Peninsula Labs, CA) 1 mg/kg i.p. 
in 3 ml of sterile water or just 3 ml of sterile water i.p. alone (placebo) 15 minutes prior 
to injection of propofol (Trademarks: Diprivan or Rapinoivet) 7 mg/kg i.v. into a tail 
vein over approximately 10 s. Following injection of propofol animals were tested for 
loss of righting reflex. On loss of righting reflex the animals were placed on their sides 
in the center of a large plastic bowl with a flat bottom. Sleep time was recorded as the 
time taken to regain righting with all 4 feet on the ground. The following week, those 
animals that had received DSIP now received placebo pretreatment and those that had 
received placebo now received DSIP pretreatment. Again sleep time was assessed for 
each rat, after giving each rat the identical dose of propofol that it had been given the 
previous week. 

For the inhalational test, rats were placed on a rotating rod in the middle of an 
anaesthetizing chamber. The level of inhalational agent was slowly titrated upwards in 

0. 05% increments every 10-15 min until the rats could no longer walk forward on the 
rotating rod. At week one, rats were randomly selected to receive either DSIP 0. 1 mg/kg 

1. p. 15 min prior to testing, or placebo. The following week rats were crossed over to the 
other treatment arm (i.e. placebo to DSIP and DSIP to placebo). 

Data were analyzed with a paired two-tailed t-tests. 
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Results 

Intraperitoneal injection of Img/kg DSIP did not cause any rat to loose 
consciousness. Rats did, however, display a paucity of movement almost immediately 
after i.p. injection of DSIP. The animals did appear to be under the influence of some 
pharmacologic effect following DSIP pretreatment, perhaps best described by noting that 
the rats appeared to have a "vacant" look about them when left undisturbed. The 
animals would, however, move appropriately when approached, but then would quickly 
resume a crouched position when left alone. 

Sleep times following propofol iv injection (7mg/kg) for each animal are shown 
in Table 1 . 



Table 1 



animal 


Sleep time (Sec) 


Sleep time (Sec) 




DSIP Img/kg 


placebo 


1 


406 


242 


2 


527 


446 


3 


748 


577 


4 


637 


581 


5 


737 


689 



Each animal slept longer when pretreated with DSIP, The mean sleep time for 
propofol alone w£is 477 +/- 158 Sec. The mean sleep time for DSIP pretreatment 
followed by propofol was 611 +/- 145. This difference was significant at the P<0.01 
level and represents a mean 28% increase in sleep time. 

The dose of isoflurane anaesthesia (chamber ISO%) required to prevent each 
animal fi-om being able to walk forward on a rotating rod is shown in Table 2. 



!i !. i! !l !( 'i i\ l> ■! it . ,1 it it 1! !t ,! t( 



WO 00/45832 PCT/GBOO/00281 

15 



Table 2 



animal 


Chamber iso % 


Chamber iso % 




DSIP O.lmg/kg 


placebo 




ip 




1 


0.24 


0.30 


2 


0.12 


0.20 


3 


0.26 


0.31 


4 


0.18 


0.21 



The mean (+/- SD) concentration of isoflurane that prevented animals from being 
able to walk on the rotarod following placebo alone was 0.26 +/- 0.06%. The DSIP 
pretreatment reduced this value 23% to 0.20 +/- 0.06%. This reduction was statistically 
significant at the p = 0.01 level. 



These data illustrate that DSIP was particularly effective when used as an adjunct 
to both propofol and isoflurane. Table 1 illustrates that DSIP prolongs the length of 
anaesthesia whereas Table 2 illustrates that DSIP is able to lower the concentration of 
another anaesthetic which is required to induce anaesthesia. 
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CLAIMS 

use of Delta-Sleep Inducing Peptide or biologically acdve fragments and 



3. The 

4. The 
cotyunctii 

5. Thi 



6. 

thereof is 



7. 

for the 



Thb 

ma 



Ami 
iprising i 



9. A 
com] 
Inducing 



derivatives thereof for the manufacture of a medicament for regulating anaesthesia. 



2. The use according to claim 1 for promoting or inducing anaesthesia. 



use according to claim 1 for promotiag or inducing sedation. 

use according to any preceding claim wherein the compound is for use in 
with anotliex anaesthetic agent 



use according to any preceding claim wherein the coxnpoimd is a 

nonapcptidj& witli the amino acid sequence: 

Trp-Ala-GIy-Giy-Asp-Ala-Ser-Gly-Glu 

or biologically active fragments and derivatives tliereof. 



use according to clabm 5 wherein at least one amino acid or derivative 
bosphorylated. 



use of a compound that decreases Delta-Sleep Inducing Peptide activity 
anufecture of a medicament for promoting or inducing recovery fix>in 



anaesthesia. 

8. Tne use according to claim 7 wherein the compound is melatonin, dalargin or 
neolcyotoiiphin,- 



ethod of evaluating the anaesthetic needs of a subject to be anaesthetised 
[g assaying a sample taken from the subject for the presence of Delta-Sleep 
Peptide. 
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10. The jpelhodaa»rding to claim 9, wherein the sample is a blood or urine 
sample. 

11. The metfiod according to claim 9 or 10, wherein higher than, average 
endogenous levels of Delta-Sleep Inducing Peptide assayed from the sample indicate 
(he subject i rill have lower than average anaesdietic requirements. 

12. The method according to claim 9 or 10, wherein lower than average 
endogenous levels of Delta-Sleep Inducing Peptide assayed &om the sample indicate 
the subject ' Ivill have higher than average anaesthetic requirements. 
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The specification of which 
a ! is attached hereto 

b/^ was filed on August 1. 2001 as Application Serial No. 09/890.721 . which I have reviewed and for which I 
solicit a United States patent. 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

I a knowledge the duty to disclose information which is material to the patentability of this application in 
a(| Srdance with Title 37, Code of Federal Regulations, § 1.56 (attached hereto). 

I i ^reby claim foreign priority benefits under Title 35, United States Code, § 119/365 of any foreign 
ap; lication(s) for patent or inventor's certificate listed below and have also identified below any foreign 
ap iication for patent or inventor's certificate having a filing date before that of the application on the basis of 
wf fch priority is claimed: 
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I hereby claim the benefit under Title 35, United States Code, § 120/365 of any United States and PCT 
international application(s) listed below and, insofar as the subject matter of each of the claims of this application 
is not disclosed in the prior United States application in the manner provided by the first paragraph of Title 35, 
United States Code, § 112, I acknowledge the duty to disclose material information as defined in Title 37, Code 
of Federal Regulations, § 1.56(a) which occurred between the filing date of the prior application and the national 
or PCT international filing date of this application. 

I hereby claim the benefit under Title 35, United States Code § 119(e) of any United States provisional 
application(s) listed below: 
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Please direct all correspondence in this case to Ted R. Rittmaster, Esq. at the address indicated below: 

Ted R. Rittma ster 
_JiQle_y_&-Lardner. 
2029 Centur-v Park East - S uite 3500 
^Los Angeles, CA 90067- J02 1 ^ 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both under Section 
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 
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§ 1,56 Duty to disclose information material to patentability. 

(a) A patent by its very nature is affected with a public interest. The public interest is 
best served, and the most effective patent examination occurs when, at the time an application 
is being examined, the Office is aware of and evaluates the teachings of all information 
material to patentability. Each individual associated with the filing and prosecution of a patent 
application has a duty of candor and good faith in dealing with the Office, which includes a 
duty to disclose to the Office all information known to that individual to be material to 
patentability as defined in this section. The duty to disclose information exists with respect to 
each pending claim until the claim is canceled or withdrawn from consideration, or the 
application becomes abandoned. Information material to the patentability of a claim that is 
canceled or withdrawn from consideration need not be submitted if the information is not 
material to the patentability of any claim remaining under consideration in the application. 
There is no duty to submit information which is not material to the patentability of any 
existing claim. The duty to disclose all information known to be material to patentability is 
deemed to be satisfied if all information known to be material to patentability of any claim 
issued in a patent was cited by the Office or submitted to the Office in the manner prescribed 
by §§ 1.97(b)-(d) and 1.98. However, no patent will be granted on an application in 
connection with which fraud on the Office was practiced or attempted or the duty of disclosure 
was violated through bad faith or intentional misconduct. The Office encourages applicants to 
carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, 

and 

(2) the closest information over which individuals associated with the filing or prosecution 
of a patent application believe any pending claim patentably defines, to make sure that any 
material information contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to 
information already of record or being made of record in the application, and 

(1) It establishes, by itself or in combination with other information, a prima facie case of 
unpatentability of a claim; 

or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 
(i) Opposing an argument of unpatentability relied on by the Office, or 



(ii) Asserting an argument of patentability. 
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A prima facie case of unpatentability is established when the information compels a conclusion 
that a claim is unpatentable under the preponderance of evidence, burden-of-proof standard, 
giving each term in the claim its broadest reasonable construction consistent with the 
specification, and before any consideration is given to evidence which may be submitted in an 
attempt to establish a contrary conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the 
meaning of this section are: 

(1) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of 
the application and who is associated with the inventor, with the assignee or with anyone to 
whom there is an obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by 
disclosing information to the attorney, agent, or inventor. 
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SEQUENCE LISTING 



<110> POMFRETT, CHRISTOPHER JOHN DOUGLAS 
ALKIRE, MICHAEL 
HAIER, RICHARD 
FALLON, JIM 

<12 0> REGULATION OF ANAESTHESIA 

<130> 078986-0205 

<140> 09/890,721 
<141> 2002-02-01 

<150> PCT/GBOO/00281 
<151> 2000-02-01 

<150> 60/120,326 
<151> 1999-02-17 

<150> 60/155,661 
<151> 1999-09-24 

<160> 1 

<170> Patentin Ver. 2.1 

<210> 1 

<211> 9 

<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Delta-Sleep 
Inducing Peptide (DSIP) 



<400> 1 

Trp Ala Gly Gly Asp Ala Ser Gly Glu 
1 5 



